Involvement of α-methylene-γ- and δ-lactones in the suppression of multidrug resistance in MCF-7 cells.
The development of multidrug resistance to chemotherapy remains a challenge in the treatment of cancer and is a major factor causing failure of many forms of chemotherapy. The ATP binding cassette (ABC) family of proteins are efflux pumps that transport various potentially dangerous substances out of the cells. Several of the ABC transporters are related to chemoresistance, as the rapidly dividing malignant cells use them to protect themselves from medical interventions. Inhibitors of ABC transporters have the potential to enhance the efficacy of anticancer drugs. Two new synthetic compounds, AD-06 and AD-013, were tested as possible multidrug resistance inhibitors in MCF-7 cells. The cytotoxicity of new compounds was tested in MCF-7 and MCF-10A cell lines using the MTT method. Gene expression was measured by real-time PCR and changes in the protein levels were evaluated by flow cytometry and ELISA. A method based on the use of a fluorescent dye, being a marker of the ABC transporter activity, was used for screening the tested compounds as potential multidrug resistance inhibitors. AD-06 and AD-013 down-regulated NF-κB mRNA levels and decreased the population of cells with activated NF-κB. Both compounds were found to be strong ABCB1 and ABCG2 transporter inhibitors. They showed synergistic effects when incubated with taxol or oxaliplatin. α-Methylene-γ- and -δ-lactones AD-06 and AD-013 are promising lead structures for further development as multidrug resistance inhibitors.